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*H ^^tb feol7> ^5)-^ ifltf Sj^Z^H 3^ 7> 

^, ^71 *\]°] ±.*}$] ^-fr 2*}Q <^Z])o]S. r]^z]}o] #*} S o._g.^- 

%-§-<>l 7V^*>cf. 

£ 2 

^3 %#2i ifltf ^^^7>, i?K V 7}#, <5^, tiEflZL 5)^, 2 *>^ <H 
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1020030044504 #^ ^*}: 2003/9/22 

{DYNAMICALLY CONTROLLABLE LIGHT MODULATOR USING PHASE DIFFRACTION GRATING AND ITS 
APPLICATION TO DISPLAY DEVICE} 

ila ^ 5Llb^ #Hfl^ o] _g.^ *)H ^*}°) iA] 

£2^ ^ofl ^ Sj^^^l- oj-g-tb *3 *fl<H ^*}^ ^£ £ Alt}- 

£3^ ^- ^<hi *m *h<h ^ 3^3*} s-Aitt a>a] £ . 

^ 2:A>£|^ % ^5L# 51*1 ^ 51^. 

£94 £10^ ^ofl 14 €• ^3 #^2: dl^>4 «>A>^ 

2.11^- iJ-^ofl oj-^. ^-j!}.^ c]^#eflo] #*HH R, G, B sflo]^^ zl #=^-g- 
^#Sr £^]t 4^l£. 
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1020030044504 QA- 2003/9/22 

£12^r l^^l *4€- ^% t\±.^]o\ 7&*}o\\x\ R, g ell °1 *1 #4 ^ ¥4-^4 sj€ 
#2] A>ol z^-i- £ a1*V ?1^5L. 

1, 2: 7>«i ^-A 

3: *fll 

4: ^7}% 

5: ^2 

5a, 3a: 

5b, 3b: 

6: 

10: %Q 

21: ^ 3^3*} 
22, 50: Jf^^ 
23: ^^^^-^1 
24, 51: ^ 
31: f^^-^ 
31a: 

31b: -fM^& 
33: ^-g^*} 
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40: 

41: ^% 

42: aVA)-^- 

43: 1*} s\^% 

44: 2*> 

45: 3*1- 3]^^- 

46: 

55: 7i-§: 

60: qq%si\ 

61: ^^^-^1 ^4^" 

70: 

71: ^-^^ 

X: ^-f- *H i*} 
Y: ^^^eflol 

91 A #7}^ 3.7H] o)-^ ^ /-fl 711- ^ ^ #>£2: ±*\ * °1 
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1020030044504 ^ ^^}- 2003/9/22 

u o v ^(acousto-optic effect), ^db*} ^f-^r ^^^^.(electro-optic material) 

3L2f# °]-§-§l-^r ^-f , ^"^2: rt*}^ ^-^^Xpiezoelectr ic material)^ H^i^H-l 
(transducer)!- aflSS)^], ^-^S ^]JL7> B^^ofl -g- 

3tt w.2fl^l ^(Bragg angle)£r rfl^ 0.3. i;e nln>o]cf. 
<42> ^7l^o] #^1- ^^7} nfl^^- #^#o| nfl i£ 

sl^l^r 5r^>M-^(Raman-Nath) 3^4 H.sflZL(Bragg) ojcf. eJ-nVuj-i cf^i) 

7} ^i-Hfr ^*)l7> a^^Ml gM: 3-9- ^H^. «.efl^i ^^H^ 1*1- aj^^KM 

* £3*Hr STi-g- <^>2fl^ Q 42} ^7>^ofl <^-g- 

<43> 

2>r/lZ, 



i] Myl 
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1020030044504 #^ ^7}: 2003/9/22 

<45> ^*fl %^2, ±^ ^IS^C-fl 7H> &o] A}-§-£]^ ol^ « C V^ 0. S ^7l^7l]Sl- o) -g- 

£^5.1- A]--g-*l]o) *>JEL3. ( *1]ZH -g-Oj^l g^O.^, ^-C] aJ-tgOl 

<46> ^7l^7fl^ o]-§.^ cf^. 4i7>^ a^ ^^-7>( po larizer) 

*>*m ola|*V a_VEAl ^^-7># A>-g-eflo) ^7] nfl^ofl ( sfr ^oif^o] ^S^cf. 

<47> ^d7lf^fl£t °l-§-*Kr <^lS.Ai *1<^^ c^V 7 |-^«.^^ 

* °1 -§-*!- ^ 4:7> ^ ^iL 71^- ^/^^ ^fl^^l7> tR" 

10-2001-0017156^] 7flAl£]ol ojc^-. £l a ^ £lb^ °]&|tb ^2fl^ ^^^M: o]-8-^r 
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^7l^r(4)^ tfl^ofl^ ^1 ^^^^-(3)4 312 ^^(5)°1 -f 

^Hl^r 0 -3^4 ^ ^H-tf 7>^^-7fl(l)7> o^cf. ^^(3, 5)^ (3a, 

5a)^ #(dl)4 #3(d2)°.3L oj^o] f^xl 8>£^, ^ ^1 ^ 

^^"(3)21 9l#^-(3a) ^H3l 312 ^#^-(5)£l 9>#^(5a)7> <H *1 5} 5M=- 7>^ JMI(l) 

51 <£^ofl * *j| 2 ^^(3, 5)°1 ^l^tf. oH, ^1-71 #3(d2)£r ^-f- 3H 
^>(X)ofl i^>^ sl^zl-^- ^^*>^ dH 711^^71- ^cf. ^^(3, 

5)*l)*r ^^H^ ^ff-#°*M: 311 ^^(3)^ 312 ^#q-(5Hl ^-g-sl^r 

^^i 0 J-2l zm^r ^^*>^, 91#^-(3a, 5aHl ^-g-*>^ #7\)#5L7\ 

31 slJi, n 9l#^(3a, 5a H tfl^Rr 7>£ 31 ( 1)^1 

^-^131 4=1 1}. ^(10)<HH 14^ eflol^^-ol s$ 7 ] ^-^3. ^>( X )1- *lufi3 

5)^S>c3 2]^#(A, B)°-5. ^2:^^-. ^7} W 31<H ^-^S dl7>(X)3l^ 

917}* ^*>7lM- ( ^7) 311 ^ 312 ^ ^(3, 5H1 °l7}3Hr Jil^-^^-sl zl- ell^^- 

t}7)) f>}T& 5\^-£r ^Z}*] &<3" ^(lOHH M-^gr SlM^^r S.^3L M-4 ^°1 4: 

*KX)« ^el^, ^-71^ ^-ol 5]^^-(A ( B)^l ^^^(6)^1 SJaH 3H1- 

^e^q. ^ n>ol HS n]Ei ^JESl ^7|f £fe 91^"^ ^H^g- 2^Kr ^*1 

, 91^^ ^^i4 $.^1} 7^^ dl7> iflofl ^^51^ ^7l^Sl ^7} 

2) ^¥°11 ^^>31 <3^hg- ^31 cl^-ol, o}E]i& tji^tg ^^-o. 2 ^ ^ eflol (array)s 
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<50> M. HVigo] SL^g. ^71^ ^ 71^^ ^-^S ^7>7> ^ S^l"* ^^7} $ ?J 

<51> ^tgofl af^- 5)^^7># ol-g-^Hr ^3 *H ±*}kr ^MS. ^-^ 

<52> # 7 | #^8: i^*>7iM- ^ -B-Sl 71^ £#^7}- ?J 5£fe I TO SL^ 

^T^l^M: S^W. 7^ S^^o] ^^£]^1 $>JE^ ifltf ^-^fll- ^ Sl^^7]- ^-7]] 

^ ^^Ofoflo} ^^Al7]7l£ ^7} mm*}^ *}^, #^3}-, «^ ^ 

7>oj ^ ^ olt}. 4I-7I ^O^ ^ S ^7>^ ^*fl 24£)b 

<53> >£ 7 | Z\]o] ^-^S ^7V# oj-g.^^ t^^H °] $]^- 7}^ 7$ 9) V\ 

# sflU* 2*>€ ^efl^ls ^-^^ ^^oM, 2^ 
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Wo030044504 #^ ^7}: 2003/9/22 

«. 7 fl^ r}^ 0^6]) ^-g-^o.^ #31 S-e^-ol^sq- <$%^jl, ^7) v]+^-z]]o} 

<54> ^<fj - ojcf. 

<55> ^V 7 ) S\^7} ^4°) Cf^ ^^ofl 3^0. ^o. ^ o}_0^ 

^ ^ 9X^. #7} ^^, ^3 37M ^^a- 371^ 71m 31 

#31* a^ul 2]" «J-^o] ^V}?)} <^A>^ ^ o^Cf. ^7} eflo]7i # 

3H-£r 5l^JL^-o] s)cfl7l- S]^r ^A>Z}-_o S ^A^JI, S]^^ ^ *&f$<L3. 7l 7) ^ 

t> 3# 7l^r# i^t ^ $14. S£*l: #7] #3l£r 37}*} 

7>^*!: 71^^- a^-tb <r ^71 eflo]7-l ^xn > ^3 37 ^ 

^ A o V 3 ^3*} ^-7fl(21)^ ^"^l-ol I.50IJI 3K> 7 >^ ^fl(2)^ 1.50<>flAi 
1.51^1 #7)^2] o] y}s . 2 ^ol 7 ^^cfj7 ^ nfl ; Bfl^5l ^-711 ^#7l ^ *fl ^ 

# 7^ -^fl(2)£] ^^°] 1.57} $\Sm ^71^-i: o) 7 ^ W * ^A}*}^ 
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1020030044504 #^ 2003/9/22 

# *r 3# -"M, ofl* # 4^°1M- ^ 

"S^fr 3711 ^-7] afl^-ofl LCD( liquid crystal display) #*HHtt -f-2H?H ^ 

^lH-^ °fl ^5^1- 7K V 3711 ell°l^^ ^^SHr^ % 

<58> a. ifj-igo]] tcJ-S. ^ ^ ^1^. £2^1 y>fif ^o], o^^^V ^711- 

€ ^ 7>£ ^-^(2)* S^ul o]§ JjMflo} ^>«-ofl ^^^^-(22)0] -^aj-SH olcf. # 
71 ^^-(22)^1^ «J3tr ^7l^-o] <y7>^cf. ^^(22)£- -fre)^ 1X0(^^1 

f-H ^-^^711 ^BflS. °1 ^"^2: A>-g-^ 

HVA]-^ A>-g-^ ^ o]S.ofl cflsflA^ 3=)ofl^ CfAl Oj^-SlC}-. 

<59> ^ ^ ^7]-^ 2^37} «-7fl(21)^ -§-£ofl ofe)- ^nVuf^ S)^^7l- 

(Raman-Nath diffraction grating)i4 *1 ^3 7} (Bragg diffraction grating)^ 

<eo> e^M-isq- a.Efln s]^*}*) ^ ^ ^^sfji ^ ^5. ^rf. cl^#efl 

<61> T A 
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1020030044504 #^ ^^V: 2003/9/22 

<62> oj 7 H, ^ Dfl^o^ A/J o_ q%qx}<H*\ A ^ ^ e ^ 

°^}^ 2|£olcf. ^tflo} <fl*f)^ 100%7> Sjfe 2:^1 -g- ^ 

*r f^^-S W-ifl^: 3M*KA = 632.8 run)* A>-g-*>jl, l ^ <a] nfl 

*Lefl^. Sj^S] ^Aj-z^ cfl^ 15£, fl-*7>^^^ #^1- ^(An)f 0.0551- , 1.6 
W 3 n^lHH 100 %^ s]^J-#^; ^ o^cf. 

<63> iEtb £ ^>7> ti.HflZL 2)^^ ofl #*>^1 5f°>^ S) ^ 

<64> Q _ 2^1, 

3] "A 2 

<65> o^H A £- ^olJl, n^r Jg-g- Q zjo] 1 o]^ol^ JUEflZL 

5]^o] ^SVul, lol^}olTg Bl-oVi+i Mj-Sj^Tfi ^Cf. TV^c] 1 my nfl;^ 

*°1 1.5, 4^°! 632.8 nm^ , J± Sflli ^s>7l ^Mlfe 0.4 

jean o^oHo) %t\. <j\$i\ ^tgoflA^ s^Jl^o] ioo% S\7] $}*fM^ ^v\}7} 1.6 im^S. 

<66> # 7 )4 ^ 6] ^M-^ S^^S. A>-g- 7 >^^m y.SflZL S\^^^7} c| 

(21)^ #31 ^7} 0>U|J7 o^^V 3)^*} -^fl(21)4 ^ofl ^-E--^ 
-¥-7} ^7l^o.S 4£€ $])o) wo) ^o} t ^ ^liol4( £3 ^)_ 
<67> ^^*V ^7lS ^7} ^S}^- ^ S\^7} «-7fl(21)^ ^7l^o] ^^^-o) ^.g. 

71^^; 51 A] 51 Aj-Z^S)- o)<Z}6\] A^Jl). Hlfe ^-S) ^ ^ ^ EflS 44^ ^ 

&4. 3^34^ £3^ ^Vo] ^Cf. 

31-13 



102C 



20030044504 #§3 < U^\- 2003/9/22 

<68> ^ %&2i i*Hl 24€ Eflol^^-Ol ti.eflZL 3\^Sr <£SL?)±± ^Efl^ £ 

efl^l^^ 4^ 1/2o|ji ( £)*fl ^tfl^lcf. & 

<69> - . 

sin(^) = VSr 

<70> ^, 10£^ a>o] zM- ^-*MH ^-^2 i^HH^ 2.4/im o1ji ( 30 

£ uflfe 0.8 jmiiS. f3-°}^4. 

<71> t^oll^^ ol7>^«y-ofl cfl-g-i5H ^-71]^ #^#01 £^_Ojg.*| 7>^ 

^-7fl(2)l- ^-4^ ^SM^JL, ifltf S]^*} if 7.1] (21)2}- 7 >^ ^7fl 

(2HH sj^ol ^l^S. -g- ^ i:7Hl^ Jfl# 7}^ ^-7fl 

(2)^ <a7>^<y-ofl -§-^ol -)o]uf M^w^l-aiNbOs) ^ ^-71 %n 7fl^7> 

4-8-517114, 7\A ^ JLS^H li-xn^-o. ^sRr ^-7l7fl^.7> Af-g^ ^ ^Onj f H j. 

(Smetic,^^), #efl^EflBJ^(Cholesteric, -f-o.^ -g-ff-sH 7}H- ^>^> 

^ ^^S. o]s ofl^ol £3=. # ^ #( -fr^-g., ^>s}.^. ( ^ ££> - o. 

^ofl sg^^V « 0 V^o] Tj-ffif ojofl 2)740] « o V^Vol 7J 0.0^ ^-ol(^g^)^ ojaj- 

-S* 5Hr4. °lei*V 7>^ -^-7fl^ 4M7}# tflofl -g-^SlH ^ tMI^ 

S)<H O^. 

<72> a}*}, ^- ^j-rgs] -g-^ Tfl^ ^-^2- ^7>S] ^ ^S^f- -M^tVc}. ^7]^J-# <y7>*><^ 

7>^ -^-7fl(2)^ ^ Sl^^T.]- «-7fl(21)2] ^-^l-o] ^-o].^^ 2^^>ig ^-7)^91 5)^- 
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3 ^^7> ^<H^, ^3 *1H #£2: ^Hl Bfl^l^ °fl s)^) 1H4*1 ^4 

. ^7} ^71^ 3711- 7>^ -¥-^(2)^ fl>8- 3^37} -*Mfl(21) A>olofl 

^1 ^ofl ^^^ C fl, ^O.S. *}-%-£\$= 5)1^7^^ ^2} aflo} ^2 ^7> ^^1# 
*W ^EflS ^€4. 

24^ 3H7l^-(46)°l ^-^(41)4 S\ ^(40)JL3 M-2rl<H^ H-7Hr 

<75> «U}$ *fl^ 4i7HH^ S^ofl #7>}cz\^ £5 tfl^l £71- 

7M*\ ill} ^Ml^Tfl #^^-4. 
<76> 5L5^ ^ TIW ^}o\) 2A}^ eJM*W46)ol ^?i^(5lH «U>£H 

2)- Sl^^-O.5. 14^^^ M-7>^ i^^Jl ^, S A >^ i*M*1^(46)°l *IM ^7> 

<77> S_qo. £5 oflA^ 2:A>^ efl O] *1 ^-(46)^1 ^Sf 4^ ^3 *1H 4l7>l- ^^^0.5. 

1^1 ^, 51^^71-1- «i ^-4^ ^^ofl ^^1 ^0)4. £6<^1 

^ 5l^^7Vl- -f-^Rr 1^7} A^lJl ^- ai^S. sl^Z^! ^3.7} B3 S^Sl 
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<H 5U4. ^-4^ L2^r £5^1 3 ^3*} ^*fl^ ^°1<?] lis] 2«fl7l- ^rf. 

<78> £6^] cflsfl # d *MJ*M1 7l^^>^ ^-rf. 2A}^ 5flo}^^-(46)ol 3l^3*>» 

^2}-^^ 1*> 3 £#(43)3]- JM-#(41)°1 ojjL, >^7l l*> S)^^-(43)ol = 

^^-(51H1 #*>3<H M^} 1 ^ 3*HH *=H 2*1- 3^(44)^- ^jAl^cf. eV^, 
3*M- ^f-^H^iH ^^(51)<H1 «u>£H 3*HH 3*} 3^^^-(45)ol 

^MSW. d H, 515°lH°l fl-* 3^3*1- ^fl<2] ^o]oi Ll-i- 3j-7ll ^#<H £74 5L8<>11 

£°1 02.S. iVf^f^ 2*V 2l^^-(44)4 3x> S] ^^-(45)* 713 

^t^^- ^ s£4. uj-BM *u>tg ^3 ^Hl^i^ fl-S- 7^ -^11(2)2] ^o]S. 7 |. 

^-Tfl afl^SH JE8<HH<2}- 5g-o] <^ 7>^ -^-^fl(2)7> ifltf 5]^^7>(21)^ _2.^-*V JjL£- 
$i£^ JE7<HH ^ #*fl S]^*}* ^^7> CoU ^ 3l^^7># 

<79> «U}^ ^ 71H ^"^2: ^ *lH , Sj^jL^ol 

*MS= # 471^ ^ ^ ^7M^ ^ 5^4. 
<80> o)*}, £9 ifl^l £10°1H ^ ia>A>^ c^^o] ^ofl tfl^fl ^^^cf. 

<8l> a o v 7 ] ^^eflo] *T-^ £2^1 *|H i^}t ol-g-^Rrdl, ^1 -R-Bm(31b) 

$H IT0( Indium Tin Oxide, ^s^w)* 2*\Q <H3M5. *f-*§ #^(31a)-g- 

$^«H ^ #^&(31)# ^rl-Jl zj-zj-sl ^^OlaH] ^^7>(33)» °}£*V 

tf. ^^7>(33)4 #Q b.z\o]b]7} zj-zf ^^jl, 3# 3^37} n-A *>^°1] ¥ 
^^-(22)^ 7)^ *Vcf. 2^>€ cHBllo}^. 3flE^^ ^^^i^-(31a) 5^ 
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<*^§- arH, 5)-^^ ^o]^ ^-E-^-Sf M-J^ ^7l«?] A 51 3afl ^ 

<82> f^lS ^-g-^^r ^ ^flcH ^j-sq- D }i}7Hs, ^ 

<83> £10^: ^i#eflol «U]-^ O.S. ^1^"^- ^-fS., £8<H1 UU}^ ^-^2: i 

*>« °l-g-^ ¥^ #^£(50)*- 2*>^ ^eflojs. afl€^*H 3fJ€ ¥^^^(31a)^- 
<*l ^ ^^(31)# ^*>J1, M-gr ^£(31)^3. 2A>*Vcf. 

<84> tg-jg, ^Al^Jl^} *Kr 4^ ^ 2^ i-Aj^ ^.g. ufBj-lfl^ 

<85> 37>X] ^-S]-^-^ efl o] ^ ^ 37 fl^ 7 flt #*HH SA>^Cf. J±2flZL ^ ^ ^°fl 

^.S. ttcf. o^l^- ^71^ ^JE S^o] 7>^*V 7^ #(55)* ^7>S. A}-g-iQ- ^ 

<86> 37M eflo]7^7> iAff ^ Sliofl^ S.X\^ H>S>). *flo^Cj-,g. A>-g-^ o>J7 

^ ^ %lCf. ^A>^-o^ W 0 >^ ^SRr ti 0 V«Hl tflsfl Oj^ofl^ ^* *>2i4. 
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J 

<87> ^, £ ^oflAi A>-g-^ ti.EflZL S)*^ ^ Zj-3E7> ^«fl^ o)& 

tieflri z^ol^ ^t)-. y.sflzL A^\ ^ 3\£^H <yA}*)- %5L s^-g- <a o.^ ^ & 

<88> 

_/ sm(LA8lA) v« 

[^r^ 5] 

<91> 

sin<*/2) = ^ 

6] 

<92> 9^r «a^°l 3 ^3*}* "f-^tt * lH3*Rr ^4^4 Afol Z^o]rf. 

R, G, B A %4\ 4^ AA 620, 520, 420 nm^cf. 3^3*} zVz^ l m 2\ ^- 

nfl, «.5flZL ^afrfe A>ol z]-^ zj-z}- e R = 23.9, 0 G = 20, 9 B = 16.1 RGB 

# 7l^o] ^ ^ AjEH^H 27fl^ flS] A>o] Z]-ofl 4^ 2^3H 371] # 

3^-2.3. 4^*1 -b SAltb £121- %S^>^ ^-71 RGB # 7l^o] ^ 

^■^^S ^<5)-Jl Sl^^-(60)^ ^jj^o) 3]^^-(70)4 
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^Afl^cq <$A\%^r EflZL zHM #,£3. og A>X |^o) , o] ufl ZL ±^ 
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